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microelectronic triggers that are crude by biological standards have
already been implemented and are in limited use in rehabilitation.

The modeling of coupled electrochemical microcells, progress in
capacitive biocompatible microelectrodes, and the creation of precisely
tailored arrays of microelectrodes are particularly relevant to the
coupling of microelectronics and nerves.

SENSORS

Electrochemical sensors have demonstrated their potential to provide
sensitive, selective, reliable, robust, and inexpensive means for
solving otherwise intractable problems of chemical analysis (72).
They have proved to be well suited for application to both gas phase and
liquid phase problems, including clinical chemistry and research in the
life sciences (73,74).   Some noteworthy devices include miniature
sensors for real-time monitoring of oxygen partial pressure in high-
temperature automobile exhausts, lightweight portable monitors for a
variety of toxic gaseous species (e.g., carbon monoxide, nitric oxide,
nitrogen dioxide, hydrogen sulfide), ion-selective electrodes for
measurement of electrolytes in clinical applications (sodium, potassium,
calcium, etc.), ultramicroelectrodes for in vivo determination of
glucose and of biologically active species, detectors for liquid
chromatography of drugs used for neurological disorders and for
therapeutic drug monitoring, and potentiometric sensors for
quantification of low concentrations of electroactive species.  With the
exception of potentiometric sensors, no consistent pattern of federal
support has existed.

Recent advances in microelectronic fabrication techniques, in
development of modified electrode surfaces and ion-selective membranes,
and in availability of new materials give promise for development of new
electrochemical sensors.   For both gas and liquid sensors, the
possibility of much higher sensitivity exists.   Lower detection limits
are possible for environmental, clinical, and general analysis
situations. Sensors developed to date are primarily based on classical
and relatively unsophisticated approaches.  With newer methodologies and
device designs, one may anticipate at least a ten-fold improvement in
detection limits.

Among the methods that have considerable promise but that are yet to
be significantly exploited are pulse electrochemical techniques,
impedance methods, flow-injection analysis, the use of nonaqueous
solvents in the sensor, the combined use of chemometrics and multi-
electrode measurements for analysis of complex mixtures, the use of
ultramicroelectrodes in applications outside the clinical and biological
areas, and rapid deaeration of flow systems.